on rote knowledge than on competence in critical thinking. Several principal investigators were uneasy about students committing more time to less conventional forms of education. The best way to gain their support was coffee: we repeatedly met lab heads to understand their concerns.
With the pilot so new, we could not provide data on students' performance, but we could address faculty members' scepticism. Some colleagues were apprehensive that students would take fewer courses in specialized content to make room for interdisciplinary courses on ethics, epistemology and quantitative skills. In particular, they worried that the R3 programme could lengthen the time required for students to complete their degree, leave them insufficiently knowledgeable in their subject areas and make them less productive in the lab.
We made the case that better critical thinking and fewer mandatory discipline-specific classes might actually position students to be more productive. We convinced several professors to try the new system and participate in structured evaluations on whether R3 courses contributed to students' performance.
So far, we have built 5 new courses from scratch and have enrolled 85 students from nearly a dozen departments and divisions. The courses cover the anatomy of errors and misconduct in scientific practice and teach students how to dissect the scientific literature. An interdisciplinary discussion series encourages broad and critical thinking about science. Our students learn to consider societal consequences of research advances, such as the ability to genetically alter sperm and eggs.
Discussions about the bigger-picture problems of the scientific enterprise get students to reflect on the limits of science, and where science's ability to do something competes with what scientists should do from a moral point of view. In addition, we have seminars and workshops on professional skills, particularly leadership skills through effective communication, teaching and mentoring.
It is still early days for assessment. So far, however, trainees have repeatedly emphasized that gaining a broader perspective has been helpful. In future, we will collect information about the impact that the R3 approach has on graduates' career choices and achievements.
We believe that researchers who are educated more broadly will do science more thoughtfully, with the result that other scientists, and society at large, will be able to rely on this work for a better, more rational world. Science should strive to be self-improving, not just self-correcting. ■ 
Gundula Bosch

